Experts’ Group on R&D Priority Setting and Evaluation (EGRD
12-13 October 2017, Technical University of Denmark (DTU)

esidential Behavior-based

nergy Efficiency Programmes and
Activities In Japan

Dr. JI XUAN

Jyukankyo Research Institute Inc.

JYUKANKYO RESEARCFNINSTITUTE INC,




About JYURI

B Jyukankyo Research Institute Inc. (JYURI)

Since 1973
CEO & Founder: Hidetoshi NAKAGAMI
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Advisory Committee for Natural Resources and Energy Ministry of
Economy, Trade and Industry (METI)

Member of Central Environment Council, Ministry of Environment
(MOE)

Member of Council for Social Infrastructure, Ministry of Land,
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Main Research Areas: 6 areas
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National Governments
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Public Interest & General Incorporated Foundations

Private Enterprises, Manufactures, etc.
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Trend in Energy Use by Sector




Final Energy Consumption by Sector

[108 k]

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

© <«
O OO O
a O O
o i

1993

Transportation

Commercial

Residential

Industrial

1994
1995
1996
1997
1998
1999
2000

strengthened energy efficiency
measures are called for mostly in
the commercial and residential
sectors

2001
2002
2003
2004
2005
2006
2007
2008
2009

2010

JYURI

Transition of Final Energy Consumption by Sector in Japan
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Note: Prepared by Jyukankyo Research Institute Inc. sourced from Statistics Bureau, Ministry of Internal Affairs and Communications &
Agency for Natural Resources and Energy (ANRE), Ministry of Economy, Trade and Industry (METI)
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Trend in Energy Use in Residential Sector




Household Energy Consumption by Fuel Type
(for households with two people or more)

JYURI

« Energy consumption per household had saturation during 1995 to 2005, and it shows a downward trend

in recent years. Compare to the peak in 2001, it decreased by 15% in 2014.

* However, the share of electricity consumption per household increased to 46% of total.
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Comprehensive & Integrated Database

« Based on some related statistics surveys and many “ad hoc” (one-off) surveys, we
can roughly grasp household energy use.

e.g. MET/I’s surveys (METI: Ministry of Economy, Trade and Industry)
AlJ’s surveys (AlJ: Architectural Institute of Japan)
Family Income and Expenditure Survey, Report of the Current Survey of Energy Consumption,
National census, Population census, Housing and land survey, Product-shipment data, NHK’s Lifetime Survey, etc.

BUT, we don’t know what kind of families use how much energy. We need basic
Information like these to discuss where the potential for energy/CO2 reduction lies.

@ What are their family compositions? A

How do they use household appliances?
What kind of lifestyle do they lead?
Which area do they live in?

What are the housing types?

Are they aware of energy conservation? )

-

An official statistics on residential energy consumption was finally realized in Japan!
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Official Statistics

Survey on the Actual Conditions of
Carbon Dioxide Emissions from Residential Sector




Our progress so far %

e JYURI conducted pilot surveys until 2015, and from 2017 we are
conducting full-scale “"Survey on the Actual conditions of Carbon Dioxide

Emissions from Residential Sector (official name)” as an official

2010~2011 e Implementation of basic surveys (guestionnaire survey and
measurement)
® Review of statistics related literature
® Examination of the possibility of utilizing existing statistics

2012~2013 @ Implementation a Pilot Survey (2,200 households in Hokkaido, 3,200
households in Kanto-Koshin region)

2014~2015 @ Implementation a Nationwide Survey (10 regions, 16,402 households)
2016 ® Analysis & summarize previous survey results
® Advance preparation for full-scale survey

2017~ ® Implementation of full-scale “Survey on the Actual Conditions of
Household Carbon Dioxide Emissions” (annually from 2017)
® Implementation of surveys relevant to the statistical surveys

© 2017 Jyukankyo Research Institute Inc. 9/




Publication of Nationwide Pilot Survey

JYURI

_, g-Stat * Database is available for search from the search toolbar of
al e-Stat and available for direct download in excel format. (only available in Japanese)
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Highlights: example

Energy-saving behavior implementation level

B Implementing

BOONATEEERNT LETKEBECLTINS
Boil proper amount of water
ERHETUEMERNSEEILHETEONTTINS
Turn off light when not in use
XD —EFEIEEF FREICRLULFRICLED
While taking shower, turn off water when not necessary
NYAVEBRALGWEEFEREANMEENE—F (“R)—T"HE)ITHYBEZ TS
Turn off power/switch to energy-saving "sleep" mode when not using PC
BHREFEVNTHEER. BEERLIFFITLAL
Do not leave water running while dishwashing by hand
ABECYEOHIHBELZNLIIILTNS
Do not overload refrigerator
HRERFBDORBEEEZBAFEALGEIILTIS
Avoid using rice cooker's "keep warm" setting
BRTHEHEEIHE EEZEDHICZLTVS
Turn the temperature of kitchen water heater down
BBEZPKYMESELLE, REDRVEEZ LTS
Drive ecologically by accelerating gradually
RKEREEDRKDREREZEDICLTNS
Turn the temperature of toilet water heater down
KRICHLTRADHALISERAEL TV (R EERR A REDF AL ED)
Adjust lighting levels
AREQRERTEZET T LUT. tOZHEIL B ISLTLS
Adjust refrigerator temperature setting
LUSMEIEEEERREEZFEALE
Do not use toilet seat heater except in winter
wiEBREEALAVNEER, 2o —5—(JEIV) DEREHLIILTINS
Turn off hot water heater remote controll when not in use
REMNRITTABTHLIICL TS
Avoid reheating the water in the bathtub
TLEDHRLEEMA TN
Turn down the brightness on TV
TLEZFERLAZWEEFEERZATIILTLS
Switch off TV main power when not in use
ET L V—AETREOHENESEATIILTINS

Turn off modem/router when not in use

Source: Ministry of the Environment

"Survey on the Actual Conditions of Households for the Estimation of Carbon Dioxide Emissions”, 2016

Not applicable

Not implementing

33

JYURI

B Unknown
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Highlights: example

CO, emissions by energy-saving behavior implementation level

M Electricity

City gas

Detached house

Below 20% (n=113)

20%-40% (n=583)

40%-60% (n=1917)

60%-80% (n=3278)

80%-100% (n=1751)

Detached house total(n=7974)

Apartment

Below 20% (n=81)

20%-40% (n=275)

40%-60% (n=818)

60%-80% (n=1463)

80%-100% (n=897)

Apartment total(n=3658)

mLPG Fuel oil

JYURI

|~ ——
( ..

CO, emissions decrease
as the energy-saving
behavior implementation
level increases.

)

Source: Ministry of the Environment

"Survey on the Actual Conditions of Households for the Estimation of Carbon Dioxide Emission

2 3 4 5 6 7
i,t-COZ/househoId yr]
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Movement of Behavior-based

Energy Efficiency Programs
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The Establishment of the Nudge Unit of Japan %

\.e.z Ministry of the Environment

mig%  Government of Japan News Headline, April 14, 2017

® In order to disseminate the nudge approach to behavioral
change in both private and public sectors, the Ministry of the
Environment launched the Nudge Unit of Japan on April 14, 2017
as a project team consisting of industry, academia, and local and
central governments that are ambitious to make the world a
better place.

® The Nudge Unit of Japan will deal with not only the field of
environment and energy but many other fields including health
and education. It will also collaborate and share information with
overseas governments, businesses, and experts.

Source: http://www.env.go.jp/en/headline/2314.html



Behavior-based Energy Efficiency Programs %

&
}'4 METI

Ministry of Economy, Trade and Industry

® Japan’s Ministry of Economy, Trade & Industry (METI)
commissioned Japan’s first large-scale HERs pilot study across
Hokuriku Electric Power Company’s service territory.

® To examine the impact of HERs on :
» Japanese consumers’ electricity usage.
» Japanese consumers’ EE awareness, motivations, behaviors.

Source: Sho Hirayama, Hidetoshi Nakagami, Takahiro Tsurusaki, Ken Haig, Japan’s First Large-Scale Home Energy Report Pilot Study:
Impact on Japanese Consumers’ Awareness, Motivations, and Electricity Consumption, BEHAVE 2016, 4th European Conference on
Behaviour and Energy Efficiency, Coimbra, 8-9 September 2016

© 2017 Jyukankyo Research Institute Inc. 15/24



Outline of the Study

JYURI

Usage Comparison Telephone Survey
Dec. 2015-Feb. 2016 Feb. 2016
Random Assignment |
(min-max t-statistic —_— Treatment
randomization method) [ Traatment ot ‘.
(20,600ss) T Le -\/ ‘ \

Intervention
Dec. 2015 - Jan. 2016

Treatmen

(1,000ss)
Target A SS .
al s Based on
Household Electricity Usage Data Control --.
__________ Treatment Control (SOOSS)j
1 1
control | No Report : ‘,
(20,600ss) | ! port
|

Impact Evaluation via Randomized Control Trial (RCT)

® 41,200 households were randomly assigned to treatment & control groups.

® HERs were mailed twice to the treatment group during winter.

® Saving impact was analyzed by comparing electricity usage across both groups.

® EE awareness and behaviors were measured via a phone survey.

Source: Sho Hirayama, Hidetoshi Nakagami, Takahiro Tsurusaki, Ken Haig, Japan’s First Large-Scale Home Energy Report Pilot Study: Impact on Japanese Consumers’

Awareness, Motivations, and Electricity Consumption, BEHAVE 2016, 4th European Conference on Behaviour and Energy Efficiency, Coimbra, 8-9 September 2016
© 2017 Jyukankyo Research Institute Inc. 16/24



Opower’s Home Energy Reports (HERS)
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® HERSs provide personalized energy feedback using behavioral science insights in their contents and
design. Contents and design are adjusted for Japanese consumers based on Opower’s original HERs
design in the U.S.

Source: Sho Hirayama, Hidetoshi Nakagami, Takahiro Tsurusaki, Ken Haig, Japan’s First Large-Scale Home Energy Report Pilot Study: Impact on Japanese Consumers’
Awareness, Motivations, and Electricity Consumption, BEHAVE 2016, 4th European Conference on Behaviour and Energy Efficiency, Coimbra, 8-9 September 2016 17/ 24



Estimated Program Savings Impact

JYURI
2.0% 1.2% after
- 2 months
© 0.9% after 1.5%
3 g 15% 1 month
e C 1.2% 1.2%
29
£ 5 1.0%
= O
a = 0.9%
E>’ S 0.5% 0.4% 0.6% « Just after 1 month from the 1sﬁ
= E’f ' HER, we can see an average of
< Je)) 0.0% 0.9% saving with statistical
= < 0.0% significance.
2 « And, the saving rate is 1.2%
after 2 months. -
-0.5% -0.5%
December-15 January-16 February-16
(1st HER mailed) (After 1 month) (After 2 months)

Note: Monthly Savings Rate (%) = Decrease rate of Treatment group’s electricity usage
compare to control group calculated via Panel Data Regression Analysis.

Source: Sho Hirayama, Hidetoshi Nakagami, Takahiro Tsurusaki, Ken Haig, Japan’s First Large-Scale Home Energy Report Pilot Study: Impact on Japanese Consumers’
Awareness, Motivations, and Electricity Consumption, BEHAVE 2016, 4th European Conference on Behaviour and Energy Efficiency, Coimbra, 8-9 September 2016
© 2017 Jyukankyo Research Institute Inc. 18/24



Comparison of EE impact in Hokuriku with
Other Opower’s Programs

3.5%

JYURI

If the program were to continue, we

3.0% - The consumer's respond are would expect steady savings in at least
more quick than others the 1.5~2% range by the second year.

25% | * Saving rates in other programs

ramp up during the 1st year and
2 0% they level off in the second year— == = ~ 7 < - —m}
. o

P02 2 ,

Monthly Savings Rate

1.5% > /\w /
1.0% /4 / " / 7 /
14 \\J
0.5% / \V N\
0.0% —E
s Hokuriku — North America Europe Asia
-0.5%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Program Age (months)

» Hokuriku consumers respond more quickly than other programs. If the program were to continue, we
would expect steady savings in at least the 1.5~2% range by the second year.

Source: Sho Hirayama, Hidetoshi Nakagami, Takahiro Tsurusaki, Ken Haig, Japan’s First Large-Scale Home Energy Report Pilot Study: Impact on Japanese Consumers’ Awareness,
Motivations, and Electricity Consumption, BEHAVE 2016, 4th European Conference on Behaviour and Energy Efficiency, Coimbra, 8-9 September 2016 19 24
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Movement of Behavior-based

Energy Efficiency Activities
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Behavior-based Energy Efficiency Activities

BECC JAPAN (Behavior, Energy & Climate Change Conference)
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JYURI is as the secretariat of the conference to host BECC JAPAN in September since 2014,
and we are sharing the latest trend of BECC JAPAN with BECC conference in the United
States (BECC US) once a year, aiming for a further success.

Topics & Sessions

Energy Behaviors & Decision Making
Behavioral Change Programs at Home
Behavioral Change Programs in Workplace

Policy, Consumer Awareness, Education
HEMS, Demand Response, ICT
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v" Purchasing Behavior of Energy Efficient Equipment
v' Energy Behavior Change in Europe & USA

v' Measurement and Verification (M&V)

v Social Psychological Approach
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Overview of BECC JAPAN

Number of Participants

invited i vited invited
invite 94 25
138 109

general general

eneral
g general 138 143

BECC JAPAN 2015 BECC JAPAN 2016 BECC JAPAN 2017
(214 PEOPLE) (232 PEOPLE) (218 PEOPLE)

Support & Sponsors

* Ministry of Economy, Trade and Industry
Support < Ministry of Environment
(2017) « Japan Institute of Energy
« Japan Society of Energy and Resources

WABRIA TiOKYS GAs
ORACLE'

Sponsors Utilities
(2017) DAY —

TEFREER  wagy; OOEMAZX

BAHAET RN K~ '.

R AR SEKISUI HOUSE
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Behavior-based Energy Efficiency Programs
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JYURI

Energy-originated CO, in Residential Sector (million t-CO,)

Base Year Target Year Reduction Amount

(FY 2013) (FY 2030) )

¥
3.8 million t-CO, by 2030
=4.3%

210 122 A338

|

Note 1: estimated emission of energy-originated CO,
Note 2 : Prepared by Jyukankyo Research Institute Inc. sourced from
http://www4.unfccc.int/submissions/INDC/Published%20Documents/Japan/1/20150717_Japan%27s%20INDC.pdf

Let’s keep a close watch on the progress of
behavior-based energy efficiency activities of Japan!!
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Thank youl!

Contact Ji XUAN / genki@jyuri.co.jp

JYUKANKYO RESEARCH INSTITUTE INC. ./ Est. 1973
http://www.jyuri.co.jp/ FRIEET BRI FPR

JYUKANKYDO RESEARCH INSTITUTE INC.

BECC JAPAN BECC JAPAN
http://seeb.jp/ [RTY - Fx XN XF—-TH2R
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